Introduction
Ladakh or 'Little Tibet' encompasses a large tract of high mountains along the upper Indus river (Jammu & Kashmir, India), north of the main range of the West Himalaya. Comprising part of the Karakorum Mountains to the north and west, and the western margin of the Tibetan Plateau, Ladakh is evidently sheltered from precipitation almost throughout its extensive relief. The peculiar, though species-poor desert and high altitude flora of Ladakh has attracted the attention of botanists since the second half of the 19th century (Moorcroft & Trebeck 1841 , Thomson 1852 , Schlagintweit & al. 1861-66) . Presently sandwiched between the borders of Pakistan (Northern Areas) and China (Xinjiang and Tibet/Xizang), Ladakh remained difficult to access, both on account of its physical geography and on strategic and political grounds. Until recently many parts of the region have remained completely closed to foreigners. Floristic knowledge of Ladakh is accordingly still very patchy.
The present paper focuses on the flora of the Dha-Hanu region, the lowest part of the Indus valley inside India (Lower Ladakh). This valley section, between Khalsi where the main Kashmir (Kargil -Leh) road leaves the river and the border of Pakistan ('line of control'), has apparently been bypassed by most botanical explorations, and we have been able to find previous cepted taxon names, record locality and altitude. Data from the literature confirmed by the collections and observations of the first author are included, whereas 25 unconfirmed reports from the literature are given in a separate, second list. Annotations provide notes on habitats and, where thought appropriate, brief discussions of taxonomy or distribution. Specimens collected by the first author [as indicated by the collecting number in square brackets] are deposited in the Herbarium of the Institute of Botany in Prôhonice (PRA) near Prague. Species belonging to some taxonomically difficult groups, such as Taraxacum and Euphrasia, remained unidentified. New records to the flora of Ladakh are marked with an asterisk, species not or rarely escaping from cultivation are in square brackets.
As there is no consistent or recent catalogue of plant species for the area, nomenclature was based on Dickoré (1995) for monocots, with minor changes. For other groups the current nomenclature of the Flora Karakorumensis Database was basically adopted (Dickoré, unpubl.) , with the intention to standardise diverging taxonomies of adjacent countries and floras. The majority of species delimitations and literature interpretation were also based on these sources. Additional specimen data used for distribution maps and for revealing individual distribution patterns were deliberately combined from the Flora Karakorumensis (B.D.) and Ladakh databases (L.K.). Altitudes given in the "List of localities" are rounded to nearest 10 m. (arranged chronologically; see Fig. 2) 1: Domkhar (village): 3010-3050 m, 27.8.2002 , 34°23.1'N, 76°45.8'E. 2: Domkhar (village): 3080-3110 m, 27.8.2002 , 34°23.8'N, 76°46.6'E. 3: Domkhar Barma (village): 3200-3250 m, 27.8.2002 , 34°24.4'N, 76°47.4'E. 4: Domkhar Yogma (village): 3300-3390 m, 27.8.2002 .1'N, 76°48.2'E. 5: above Domkhar Yogma (village): 3400 m, 27.8.2002 , 34°25.2'N, 76°48.8'E. 6: Domkhar Yogma (village) upper part: 3350-3390 m, 28.8.2002 , 34°25.1'N, 76°48.2'E. 7: Domkhar (village): 3450-3550 m, 28.8.2002 -1, 7, 10, 18, 19, 23, 25, 26, 27, 30 (Stewart 1972) , Zoji La (Singh & Gohil 1972) and Nubra (Naqshi & al. 1989 -1, 2, 7, 9, 10, 12, 18, 19, 21, 22, 25, 26, 27, 29, 31, 34, 35, 38, 39 [2560] 2, 5, 6, 8 [2403], 16, 18, 19, 20, 21, 22, 23, 25, 26, 27, 29, 30, 31, 34, 35, 36, 39, 40, 42 . Weed in sandy barley fields, sandy river sediments, disturbed habitats along roads; coarse-grained sandy steppe, dry gravel in river beds, synantropic in villages, rare in deserts, field margins, requires open stands. Chenopodium nepalense Colla -6, 7, 9, 10, 12, 21, 39 [2561] . Weed in potato fields, along irrigation canals. Chenopodium pamiricum Iljin -12 [2383] . Disturbed places, resting places of domestic animals, dry coarse sandy sediments, steppe on gravel river terraces. Previously unknown from the area, probably confused with C. karoi in literature. Corispermum sp. -36 [2555] . Disturbed places along roads (Fig. 3) -5, 6, 16, 19, 20, 21, 24, 34, 36, 37, 40 . Deserts, among boulders and on rocks, sunny dry screes, always very dry habitats. Reported from "towards Dhah" [Dha] by Chaurasia & Singh (2001 as "Arthrophyllum thomsonii" ). 4, 6, 20, 24, 27, 42 [2533] . Steppe, stabilised dry stony slopes. This and the following taxon seem fairly distinct and mutually exclusive through much of the Karakorum, although the nature of the taxa within the genus, their morphological definition and delimitation are apparently poorly understood. K. ceratoides s.str. is usually found at relatively low altitudes of the S and W Karakorum (Gilgit, Baltistan), often associated with steppe or steppe forest habitats, and occurs occasionally along the Indus to about Leh, but the identification of several specimens from this area remains doubtful. Krascheninnikovia pungens (Pazij) Podlech -9, 10, 12. Among boulders in dry rocky steppe, dry sand in disturbed habitats along roads, gravel river terraces, dry river beds. K. pungens is common in subalpine desert through the most arid parts of the central and N Karakorum. Salsola tragus L. -1, 16, 18, 34, 36, 37, 39, 42 . Along roads and trails, field margins, sometimes slightly saline.
List of localities

Compositae
Anaphalis nubigena Hook. f. -9 [2393] . On stabilised mesic and dry screes, in rock crevices. Anaphalis virgata Thomson ex C. B. Clarke -6, 8, 9, 16, 20, 22, 24, 28, 34, 39 [2565] . In rock crevices. Arctium lappa L. -16, 35, 38, 39 . Waste places in villages, in ditches, along irrigation canals.
Reported from Dha (Pampanini 1930 8, 9, 10, 12, 16, 20, 21, 23, 24 [2507], 25, 26, 27, 28, 29, 34 Artemisia fragrans Willd. -1 [2362], 3, 5, 7, 8, 20, 21, 22, 34, 36, 37, 39, 42 -1, 2, 7, 9, 16, 18, 19, 21, 22, 23, 37, 39, 42 (Pampanini 1930) and Nubra (Naqshi & 1989) . Also at Dras and in Gilgit and Baltistan. Cichorium intybus L. -13 [2444] . Weed in fields. Nearest localities reported from Leh, India, and Shigar -Skardu (Pampanini 1930) . Cirsium arvense (L.) 10, 16, 19, 21, 23, 34, 37, 39, 40 . Weed in corn fields, disturbed sandy river sediments, stony habitats and in gravel, sometimes slightly saline, unstable screes. Reported from Calatze -Domcar [Khalsi -Domkhar] (Pampanini 1930 as "C. arvense var. neglectum") and Dha (Pampanini 1930 as "C. arvense var. incanum"). * Conyza canadensis (L.) Cronquist -40 [2525] . Synanthropic in villages, along roads and trails. Nearest localities reported from Skardu, Pakistan (Stewart 1972 -2, 4, 8, 16, 18, 19, 20, 21, 24, 34, 37, 40 Inula rhizocephala 23, 28 . Mesic to wet closed grasslands, near springs, along rivers, river banks. 2, 7 [2433], 9, 10, 14, 16, 18, 19 [2455], 20, 21, 22, 23, 28, 38, 43 . Mesic to wet ditches and along irrigation canals. Often shaded places. Lactuca orientalis (Boiss.) Boiss. -1 [2346], 4, 6, 7, 8, 9, 16, 18, 19, 20, 22, 23, 24, 26, 27, 34, 41 5, 6, 7, 9, 12, 14, 20, 21, 22, 23, 25, 26, 28, 29, 30, 31, 32 . Wet to mesic grasslands along rivers, spring areas, gravel banks of streams. Reported from Dha (Pampanini 1930 Tricholepis tibetica Hook. f. & Thomson -40 [2538] . Dry open habitats among stones at lowest altitudes. So far not reported from the Indus valley in India. Endemic to the Gilgit-Hunza-Indus basin. (Fig. 4d) Royle -32 [2475] . Gaps in grasslands or river banks. Reported from Chorbat P. (Jafri 1973 ; possibly on N ascent of the pass in Pakistan). Lepidium apetalum 6, 7, 11, 20, 21, 23, 26, 27, 28, 34, 40, 43 . Weed in fields, disturbed habitats along roads and trails, eutrophicated resting places of domestic animals, on coarse sand. Lepidium cf. latifolium L. -16, 19, 20, 35, 36, 39, 42 , Nubra (Naqshi & al. 1989) 
Gentianaceae
Comastoma pedunculatum (Royle ex G. Don) 7, 8, 9, 10, 11, 12, 30, 31, 32 -3, 4, 7, 9, 16, 17, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 34 . Unstable substrates; sandy non-saline deserts, rocky slopes. Nepeta glutinosa Benth. -30 [2486] , 31, 32. Mesic non-saline habitats; gravel in river beds, stony slopes, along roads. Nepeta leucolaena Benth. ex Hook. f. -2, 5, 7, 10, 12, 26, 29, 39 [2524] . Dry steppe, among boulders, in rock crevices and on unstable screes. Perovskia abrotanoides 5, 6, 17, 18, 19, 20, 20, 35, 36, 38, 39, 42 . Dry non-saline habitats; among stones in steppe, in screes, in river beds. Stachys tibetica 2, 4, 5, 7, 10, 12, 16, 19, 20, 21, 22, 23, 25, 26, 27, 28, 29, 30, 31, 32, 34, 36, 39, 40, 42 -9, 10, 12, 32 . Mesic to wet, sandy to loamy, often slightly saline habitats -mesic pastures, wet grasslands along rivers, dry coarse sandy sediments and gravel in river beds, along road banks, disturbed stony steppes. Astragalus tecti-mundi Freyn -12 [2396] . Among stones, mesic, non-saline habitats. Chesneya popovii 9, 20, 31, 34, 36, 40 2, 10, 16, 18, 19, 22, 23, 25, 27, 31, 35, 38, 42 . Weed in barley fields, trampled grasslands in villages, disturbed pastures, ditches, along roads. Medicago sativa L. -2, 7, 10, 18, 19, 20, 21, 35, 39 5, 7, 10, 12, 19, 20, 21, 22, 23, 25, 26, 27, 28, 29, 30, 31, 32, 34, 37, 40, 42 . Dry stony river beds, dry steppe with large boulders, mesic pastures, drying in summer, stony river terraces, dry stony slopes, in rock crevices. Sibbaldia cuneata Hornem. ex Kuntze -31 [2476] , 32. Mesic to dry stony slopes and at higher altitudes.
Rubiaceae
Galium pauciflorum 9, 12, 22, 26 . Weed in fields and in villages, dump sites, ditches, gardens, rare in river beds among stones. 7, 9, 10, 18, 19 [2445], 20, 22, 23, 24, 25, 26, 27, 30, 34, 36, 39, 42 . Along rivers, in villages, near houses and in irrigated areas. Often planted, possibly also autochthonous.
Santalaceae
Thesium hookeri Hendrych -32 [2503] . Dry sites on stabilized screes, stony slopes, in gravel. 5, 7, 8, 9, 10, 12, 21, 23, 27, 29, 30, 31, 32. Tumti [Timti? ] La to Kharbu Koma (Pennell 1943) . Wet to dry, in open vegetation, often saline or shaded; among boulders in steppe, mesic pastures drying in summer, wet grasslands along rivers. W edge of area. * Leptorhabdos parviflora Benth. -35 [2557 Benth. -35 [ ], 39, 42 [2527 . Mesic disturbed open sites in villages and along rivers. Nearest localities reported from Skardu, Pakistan (Stewart 1972) (Fig. 4c) . Pedicularis cheilanthifolia Schrenk ex Fisch. & C. A. Mey. -9. Wet to dry sites, sometimes saline; river banks, pastures, disturbed river beds. Reported from Hanu Yagma via Handamir up Chorbat La (Pennell 1943 , "Pedicularis albida"). Pedicularis longiflora subsp. tubiformis (Klotzsch) Pennell -5, 9, 10. Mesic to waterlogged, sometimes slightly saline habitats; marshes, springs, pastures, river banks, river beds. Usually in closed grasslands. Pedicularis punctata Decne. -5, 6 [2415], 7, 9, 10, 12, 16. Dah [Dha] and Kaltse to Damkhar (Pennell 1943 2, 5, 7, 9, 10, 16, 18, 19, 22, 23, 34, 39, 43. Leh -Dha (Pampanini 1930 as "V. anagallis var. pubescens", precise locality unknown). Wetlands with water level up to about 15 cm above the soil surface; springs, irrigation canals, artificial water pools. Differs from V. anagallis-aquatica L. by rounded capsules which are slightly longer than calyx. Veronica beccabunga subsp. muscosa (Korsh.) Elenevsky -12, 23, 29, 30. Wetlands with water level up to about 10 cm above the soil surface; moss springs, ditches, irrigation canals, artificial pools. -3, 4, 5, 7, 9, 10, 12, 16, 19, 20, 21, 23, 24, 25, 26, 27, 28, 29, 30, 39 . Screes and stabilised slopes, among stones in deserts, in settlements, often synanthropic, weed in barley fields, sometimes cultivated as a medicinal plant. Solanum nigrum L. 20, 22, 25, 34, 35, 38, 
Scrophulariaceae
Tamaricaceae
Myricaria elegans 5, 8, 9, 18, 20, 21, 22, 23, 25, 26, 27, 29, 30, 31, 32 . Along rivers, on river banks, in gravel. 2, 5, 7, 9, 10, 12, 16, 19, 21, 24, 26, 30, 31, 43 . Mesic pastures, wet grasslands along rivers, trampled grasslands in villages, dumps, along irrigation canals. Coriandrum sativum L. -19 [2446], 39, 43 [2530] . Escaping from cultivation, weed in fields. Daucus carota L. -8, 12, 39. Cultivated as a vegetable, escaping. Heracleum pinnatum C. B. 2, 5, 7, 9, 10, 12, 16, 20, 21, 22, 26, 27, 39, 42 . Stony river banks, screes, stony steppe and semi-desert slopes. Semenovia thomsonii (C. B. Clarke) 12, 24, 29, 30 . Mesic non-saline river sediments, unstable slopes, scree steppe, in rocks crevices. Seseli mucronatum (Schrenk) Pimenov & Sdobnina -1, 12, 16, 39. Mesic to wet pastures, gardens, ditches, irrigation canals. Sium medium Fisch. & C. A. Mey. -18, 19 [2462] . Wet sites; ditches, irrigation canals. Nearest localities reported from Dras (Singh & Gohil 1972 , Stewart 1972 , Dhar & Kachroo 1983 .
Urticaceae Parietaria judaica L. -35 [2542] , 36. On stony walls. Nearest localities reported from Nubra (Naqshi & al. 1989) and Shyok (Pampanini 1930) . Parietaria lusitanica L. -8 [2416] , 21, 22, 27. On stony walls, shaded disturbed open vegetation on loamy soils. Nearest localities reported from Gilgit, Pakistan (Stewart 1972) , an unpublished record is from Leh (leg. L. Klimes). give it for Ladakh and Zanskar. Urtica hyperborea Jacq. ex Wedd. -25. Eutrophicated and disturbed sites; dry gravel of river beds, stony river terraces, in rock crevices, among stones and boulders, wet grasslands along rivers. Reported from Dha by Stewart (1972) . Becker -35 [2543 Becker -35 [ ], 38, 39 [2563 . Mesic non-saline, often shaded sites at the lowest altitudes; open grasslands on steep loamy slopes, Salix bushes, among stones. Nearest localities reported from Shigar and Lower Shyok, Pakistan, and Kashmir (Stewart 1972) .
Status of floristic research in Ladakh
Floristic knowledge of Ladakh is patchy due to difficult access and political constraints. Fig. 1 clearly shows that much of the collecting has been done along roads in broad valleys, with little effort being put into major mountain ranges and the narrow sections of Indus, Shyok and tributaries. While the lower and middle altitudes of central Ladakh, around the town of Leh, seem well covered (Dickoré 1995) , the higher altitudes and most border areas remain poorly known. Large tracts of northern and eastern Ladakh have only recently, after some 70 years, been opened to foreigners. Of the border areas opened in the 1990s, the lower Indus valley seems to have received the least attention. Situated close to the 'line of control', which still comprises one of politically most sensitive regions in Asia, permission to enter Lower Ladakh depends on the current political situation and access is largely limited to the main valley. Not surprisingly, the largest proportion of historical specimens from the Dha-Hanu region seems to have been collected in 1856 by the Schlagintweit brothers, who crossed the Chorbat Pass [Ciorbat P.] Pampanini (1930) , Dickoré (1995) , Flora of (West) Pakistan and recently published Indian papers.
Species richness of Lower Ladakh
In addition to the 324 indigenous or naturalized species found in the field, we can safely add about a dozen reliable species records from the literature. Our species list could further be somewhat expanded if existing taxonomic problems were solved (in Euphrasia, Taraxacum). Moreover, the alpine areas, which would be expected to host a distinct flora relatively rich in species, were not covered by our study. As inferred from the flora of central Ladakh (Klimes, unpubl.) , an additional c. 25% of species were to be found only at higher altitudes than those studied. Therefore, we expect a total number of slightly more than 500 species for Lower Ladakh [approx. 400 km 2 ]. Our study would thus occupy an intermediate position among related areas in the NW Himalayas and Karakorum (Dickoré & Miehe 2002 , Wündisch & al. 2003 , Miehe & al. 2002) , which would also fit into the general precipitation gradient. Based on a transect analysis of the flora of the Karakorum mountains, Dickoré & Miehe (2002) placed our study area on the border between areas with species numbers of 200-500 and 500-1000 species per 10 000 km 2 . Our findings seem to be closer to these figures than to predictions of a 1000-1500 species zone, as indicated on the world map of biodiversity (Barthlott & al. 1999) .
Distribution patterns
The flora of Ladakh is basically Central Asian in its general aspect and phytogeographic affinities (Kachroo 1993 , Dickoré 1995 . However, numerous Tibetan (as a more specifically defined subgroup of the Central Asian) and Himalayan elements are also found, many of which reach their absolute limits of distribution in Ladakh. Species with wide geographical ranges dominate, and very few species could be classified as endemics (Dickoré 1995 , Murti 2001 . Throughout Ladakh, many distribution areas align with northwest to southeast-trending zones along the main orographic axes (Himalaya, Ladakh Range, Karakorum), which apparently mirror climatically relatively homogeneous areas (Dickoré 1995) . Another important gradient seems to extend transversally along the course of the Indus valley, partially congruent with its increasing elevation, from Gilgit and Baltistan to Ladakh and Tibet. Accordingly, Ladakh is also a meeting ground of a depauperate W Himalayan forest flora including a notable proportion of IranoTuranian elements and a rather distinctive Tibetan high-altitude flora extending into the area from the east. On any given spatial scale, altitude, aspect and precipitation form a complex system of perpendicularly crossed gradients, which is apparently reflected in local distribution patterns of species (Dickoré 1995 , Klimes 2003 .
A phytogeographical analysis of monocots in the Karakorum Mts by Dickoré (1995) has shown that transitions between some areas, as defined there, are unexpectedly sharp. For example, 106 species were reported along the Indian part of the Indus valley ('Leh'), and only 30 species in the parallel Shyok valley to the north (Indian part). Similarly, 111 species were found along the uppermost Pakistani part of the Indus ('Skardu'), whereas only 36 species have been reported from the neighbouring Lower Shyok valley. These patterns demonstrate to some degree sampling artefacts. With regard to species turnover, sampling artefacts are possibly also evident between the sections of the Indus on both sides of the 'line of control' (Skardu and Leh), with similar species numbers. Numerous species occurring along the Indus valley to Skardu were not reported across the border further to the southeast. A mirror pattern is also observable and several species apparently common along the broad upper section of the Indus were not previously observed along the narrow lower section between Marol and Khalsi, on either side of the border. Even more interesting is the high number of species widely distributed along the Indus valley between Gilgit and Leh, but apparently missing in the Marol-Khalsi section.
Our study revealed that an apparent distributional gap in many species along the Indus valley on either side of the 'line of control', of on average 200 km west-east extension, could be attributed to sampling artefacts, i.e. little collecting. Our study was able to fill this apparent gap on the Indian side, between Marol and Khalsi, for no fewer than 107 species. This improvement of our knowledge does not only concern plants occurring at lower altitudes (e.g. Thalictrum foetidum - Fig. 4a, Atriplex schugnanica -Fig. 4b ), but also species of higher altitudes, normally occurring in the subalpine and alpine zones (e.g., Primula minutissima - Fig. 4c, Minuartia biflora -Fig.  4d, Sibbaldia cuneata, Erigeron uniflorus) A significant extension of their known distribution upstream along the Indus into Ladakh (southeast-wards) was found for 35 species. Some of these species were previously known from the Kargil basin (Chondrilla graminea, Cotoneaster nummularius, Juncus himalensis). Several other species were previously known only from the lower Indus in Pakistan and are therefore new to Ladakh. A smaller number of altogether 12 species demonstrate range extensions downstream along the Indus (to the northwest); the records from our study area comprise evidently outposts of a characteristic Tibetan high altitude flora such as Carex sagaensis, Dontostemon glandulosus, Rhodiola tibetica, Stipa koelzii. Most of these species are found from E Ladakh eastwards, through much of the Tibetan Plateau and more regularly downstream along the Indus only to around Leh. Some widespread weeds, previously reported from Kashmir (Amaranthus graecizans, Conyza canadensis) may demonstrate recent area expansions in the dry inner valleys. Most of our new findings must, however, rather be related to increased collecting effort. Several species found in the study area have rarely been recorded from Ladakh and their occurrence may thus be of some interest (e.g. Artemisia compacta, and some weeds such as Cichorium intybus, Cyperus squarrosus, Datura stramonium).
